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He-an STAR Physics Focus at the QCD Lab

1) Heavy-ion program
\ D oo - Study medium properties, EoS
ol | 4 ters A - pQCD in hot and dense medium

Quarks and Gluons

Temperature T [MeV]

| " i @ 2) RHIC beam energy scan
o Net Baryon Density - Search for critical point
- Chiral symmetry restoration

. 1) Longitudinal and transverse spin programs
. - Study proton intrinsic properties
Q @

2) Forward programs
- Study low-x properties and search for CGC

o p
P Tagged forward protons
P = X - Study elastic and inelastic process
2 5 - Investigate gluonic exchanges and search

for gluonic matter
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Yrar STAR Detector

Silicon Vertex
—Tracker

Magnet

E-M
Calorimeter

Time Projection
Chaimber

Time Of
Flight

Electronics
Platforms

Forward Time Projection Chamber

Nu Xu
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W ar STAR Detectors

EMC+EEMC+FMS
TPC TOF (-1<n<4)

DAQ1000

HFT

Full azimuthal particle identification!

C_______________________________________________________________________________________________________|
Nu Xu BNL PAC, May 8-9, 2008 5/38



*TAR

Selected STAR Spin Results
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e ar STAR Spin Results

STAR (Runs 3 & 4): Phys. Rev. Lett. 97, 252001(2007)  STAR (Run 5): sub. to Phys. Rev. Lett. arXiv: 0710.2048

i =
“”@ % SR a) E 4 STARData pp—jet+X
g e - o0 Gov 0.15—  — GRSV-std
L R midpont-cone A, [ — GRSV Ag=g
,3: 4;» NG 02<n<08 ~I 01—_ ==« GRSV Ag=0
£ s = AC GRSV Ag=-g === .
510 . - - GS-C - *
F'ozij —&— Combined MB o i 0.05— .
wgi ®— Combined HT B ] :
1 , NLO QCD (Vogelsang) * . 0 ;_
ff L e, -
g:ﬁ L5 . _ - -0.05 +9.4% scale uncertainty from
Sog | BOpiereie . S - polarization not shown
“02: ,,,,,,,,,,,,,,,,,,,,,,,,, E :l 1 1 1 1 l 1 1 1 1 I 1 1 1 1 l 1 1 1 1 I 1 1 -l- 1 l
0 10 20 30 ::l [GeV/c]so 5 10 15 20 25 pT (Ge \13/2)
STAR (Run 6, 8.5pb’"): Preliminar ) ) :
A, [ ¢ 200 STA,(.\. Preliminary ob) Y - Our A | measurement for inclusive jets
01 T GRov hoso i e has gained significant precision and
0.08] - GRSV 209 Pie kinematic reach from Runs 3 & 4
R (published) to Run 5 (sub.) and, once
- more, to Run 6.
0.04—

0.02 - Have placed significant new constraints
0F on the magnitude of AG for 0.02 < x <
0.2 Online polarization ._ 0.3. Our most precise data to date (Run
T T T 6) remain statistics limited.

P; (GeVic)
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STAR, Phys. Rev. Lett. 99, 142003(2007)

arXiv: 0801.2990
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STAR Transverse Spin Results

STAR data from Run 6 and
compared with theoretical
calculations

= First STAR di-jet analysis
using jets from calorimeters,
has been published
unexpected smallness
observed for the Sivers
transverse spin phenomena
for-1<m<2

-
IIIIIIIIIIIIIIIIIIIIII|IIII|IIII|II

2 -1 0 1 2 3 4
n,+ 1]2—>In(x§2/xggz)

2 -1 0 1 2 3 4
n,* 112—>In(xg2/x[;Z)

Jet directio®

ﬂ,vf‘!,ifﬂ/e__/“bg/ﬂ

proton spin
.
< /
X N\

Nu Xu
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Ay (X:) for Forward nt Production
*TAR NP

STAR: Sub. to PRL, hep-ex/0801.2990

0 —
An p+p —> n°+X at V=200 GeV Ay b+p —> T°+X at vs=200 GeV
0.15H , Spint 008l <x>=0.28 [ <x>=0.32
- Spin 4 ! | ® FPD data | eoves Sivers (E704 fit)
| Left | gl Right __. Sivers (HERMES fit) 0.041
0.1 —_ { _ twist=3 0.0

0.08

0 025 o0

0.25

o osh ¥y mass (Gev/c’)}l, 0.04
L <n>=3.7 d <n>=3.3 0.0
i 0.12 -
0 j-fg"-; -------------------- o A 0.1
[ e 4 ha | l‘} - — OOl P i - _
R ) T R ‘@ z
Theory (Red): M. Boglione, U. D’Alesio, F. Murgia [arXiv:hep-ph/0712.4240]
Theory (Blue): C. Kouvaris, J. Qiu, W. Vogelsang, F. Yuan, PRD 74 (2006) 114013
Left: Calculations based on phenomenological fits to SIDIS data
account for x. dependence
Right: Sivers mechanism based calculations require A to decrease
with increasing p;. This trend is not what is observed.
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*TAR

Selected STAR Heavy lon Results
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*TAR

STAR: sub. to PRL, arXiv: 0805.0622

4/‘ near
Sy

away

Medium

deflected jets

Conical Emission

A(|)2=(b2-(|)Trig

Ad ' / d+Au
® G

] 0 1 2 3 4

5
Ad

0O @ O Au+Au

(0-12%) <

N
@ ® @ i

I
o~

Search for Mach Cone

with Three Particle Correlations

2

A6 =6 -

1  Trig

“Evidence of conical
emissions ...”

Nu Xu
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Hrar _ Open Charm and JAp Raa(P1)

M STAR Cu+Cu 0-60%/ STAR p+p
. iv: Y 10 ©PHENIX Cu+Cu 0-60%/ PHENIX p+p

STAR: sub. to PRL, arXiv: 0805.0364 - G PHENIX Cu+Cu 0.60%/ PHENIX p*

~ OPHENIX Cu+Cu 0-20%/PHENIX p+p

| mPHENIX Cu+Cu 0-20%/ STAR p+p
— Two Component Approach, Cu+Cu 0-60%

Heavy flavor hadrons freeze-out [ —Two Component Approach, Cu+Cu 0-20%
. : | S =200GeV
earlier than light flavor (u,d,s) - STAR Preliminary i
hadrons . Jd ______________ ]
P
% 1.8:—l N l:é: 'l'()b“ui R‘\_T\ 1‘0-12'I7¢) T —:
3 - B TOF € R,, (0-12%) -
< 16— - - T,=220 MeV, < >=0.24 (CH)] | | | | | | | | |
D‘:< B —— T =134 MeV, B >=0.476 (Q) 0 1 2 3 4 5 6 7 8 9 10
. — T,=129 MeV, < >=0.477 (¢) _|
4 | N ooy, 43:>=0.6(L‘H)’ ] Transverse momentum p_(GeVi/c)
1.2 - x-sec uncertainties ] : :
- fit parameters 1o . STAR Preliminary:
1 - NM" error (0-12%) n
osl 4 4 St bl dAwsys error - The Cu+Cu data consistent with
L ’ —_ c+b reso.+frag. h H . .
oel e E no suppression at high py:
02l = - Low-p; Ry, ~ 0.5-0.6 (PHENIX)
oLl I T - Most models expected decrease
0 2 4 .
p, (GeVic) Raaat high py.
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*TAR

Extending to Higher Mass: Y

_t Sequential dissociation of
Z \ RHIC ¥ quarkonia is sensitive to
= x\ Y | energy density of plasma
1I 2l < 4 5I 6 7 8l 9
Gevzem® | 'Y (18425+3S) — e'te-
7 N
Run 6: 200 GeV p+p Run 7: 200 GeV Au+Au
> C 2 F STAR PRELIMINARY
Q30_ = 35
E Eé% S t 060%
S25F % 2006 p+p 7 30 2007Au+Au
2 f 3 J5=200 GeV -3 =205
§20:— % °TE
Oisk S *
< 15[ 4_ +
10 »
E .{‘ + 10 L[]
5t = +++
LR A N R s CRUE SR S SRR )
M. [GeVI 02] m,, [GeV/c?]
| STAR high p; topological electron trigger works! Il
Nu Xu BNL PAC, May 8-9, 2008 13/38



Bottom Decay Electron Study

*TAR
=

\
Minv(e"'K) >2.0 [ B*: PYTHIA+Hijing 4.0 <ptelec <8.0Gev Run 7,Au+Au 200 GeV
L — 010 10F M, (e4) >2.0Gev
| B-BGMRc-Elec =0. ~ | STAR Preliminary ...
10°F :-:IG/RC-EEIIec =::::357 Hrf HH 103 ']#f LLL\L
f “| i rrfrJ EHLL
‘ / \ ' i .
o ] of =
- I [
£
10 10
=l :
% fuf
L.
D5 040302010 010203 04 05 b5 040305010 01 02 0.3 04 05
sign DCA [cm] SignDca [cm]
= =
- EMC trigger + SSD+SVT vertex cuts: high energy
electrons from Bottom
- In the future: HFT will provide much more powerful tool for
studying heavy flavor hadron
Nu Xu BNL PAC, May 8-9, 2008 14/38



*TAR

Results from Run 8

. ______________________________________________________________________________________________________|
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S Run 8: d-Au and Polarized p+p

Integrated FMS FOM (nb")

MinBias usable Events 4,000
ss0 | Goal 3.8 pb™

s00 | Sampled 1.6 pb?
43% of goal

50,000,000
45,000,000 - Goal = 30 Mevts

40,000,000 - Recorded 46 Mevts
35,000,000 : 153 0/0 Of goa|

30,000,000

25000000 F  + AU

20,000,000 |

15,000,000 |

10,000,000 |

5,000,000 |
0

2,500

2,000

1,500

1,000

500

0

FMS Integrated Luminosity ’

60.00

| Goal =30 (60) nb-" |. d+Au run: Success!
| Sampled 48 pb”

160 (80) % of goal

50.00
lI. Polarized p+p run:
(1) FMS CGC reference data: Good
(2) Forward Ay (Xg, p;): Short of what we had
intended to achieve

(3) Forward direct photon asymmetries: Not

> Ltk , , enough

(4) Electrons from Charm and Bottom, with low
material, to resolve STAR/PHENIX

discrepancy: Good

40.00

30.00 f

20.00 ,d + Au

10.00

0.00
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Y4 FOrward Meson Spectrometer (FMS

25<n<4,02s X s0.25 p+p, Vs = 200 GeV

476X 3.8=-cm cells, 788X 5.8=cm cells - ¥/ndf48.16 / 39
Eina L - A 31,15+ 3.378
sloor 200 F M. 3157+ 0.2853E—01
> b ESLN : foi + 0.3133E—01
75 [ PP T s | STAR_ Preliminary 907
i - - B, —157.9 + 1.254
o PN C B, 17.52 £ 0.2262
S0 : l"l d 150 | Fitdatato
2 | : g £ M= SR M-M/207) + By BM + B
0 b O 100 F :
a3 ¥ : r 75 [ 3
—50 50 :_ :_
I~ L 11 I 111 111 L1l
75 |E = ms o5 | 0.20.40.60.8 1
—-100 [ 0 i -
b b b b b b b L 2 2.5 3 3.5 4.5 5
—100 -76 -50 -25 © 26 50 75 100 2
x{cm) 20080417 M (GeV/c”)
FMS: calibration in progress
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A an Low Energy Test Run (9 GeV)

Au + Au Collisions!

1) ~ 3500 collisions collected

2) Gain understanding of triggering issues

3) Determine Luminosity: rate ~ 0.6 Hz at 9 GeV
4) STAR studying the following analysis:

Particle identification in TPC; total charged multiplicity

n-rt interferometry, particle ratios; v, and v,

52 Phxsics readx with 2 - 4 Hz collisions

Nu Xu BNL PAC, May 8-9, 2008 18/38




Hran _ReAdY for Physics at Energy Scan_

10° Py Entries 175
)_( - l DeDx Vsj ngldlty Ii Meanx 0.04 [ nSigmaKaonPos (-0.5<eta<0.5) | Tt e
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Rigidity no(K)
—— Enties 3 [ nSigmaProtonPos (-0.5<eta<0.5) |
| Reference Multiplicity | Py .
n RMS St - Au+Au 9.1 GeV
102 = Au +Au 9.1 GeV r 0.3< pT < 0.4 GeVic
10°
%] — E
2 [ F
Q [ 3
3 ?
3 e [
5 10— 5 10
Q E Q E i3
E E o Coog
z [ com e
i 1=t
1= E
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PID will be significantly extended using TOF
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*TAR

STAR Upgrades

. ______________________________________________________________________________________________________|
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Hean STAR Detector

|| MTD || EMC barrel

MRPC ToF barrel
Ready for run 10 I I S B S E— EMC End Cap

RPSD

| Fus |
FPD /
| PmD M
Complete
DAQ1000 @
Ready for run 9 " R&D "

Nu Xu BNL PAC, May 8-9, 2008 21/38



Han STAR DAQ1000

CERN/ALICE Altro chip development

STAR DAQ1000 RDO

3.0<p<3.5 GeV/c

Run 8 tests:

10

- One sector of the TPC (1/24) instrumented
with DAQ1000 electronics

1 | = Routine operation for physics.

- Speed test: operated at 1 kHz with only

5-7% dead time
- Full TPC will be instrumented in Run 9

N |
1 2 3 4
~ dE/dx (KeV/cm)

dE/dx (KeV/cm)

o0 0.5 1 1.5 2 2.5 3

p (GeV/c)

Nu Xu BNL PAC, May 8-9, 2008 22/38



STAR MRPC ToF

[Entries 247290

1.8

1.6

14

1.2

0.8

6 |.. |'>'.:r' d Ty l.'.i 'i‘. [ .| -| P R R I A . I B R R 1
’ 0.5 1 1.5 2 25 3 3.5
Momentum p (GeV/c)

o

Run 8 tests:

- Five trays of TOF system installed, commissioned, and used for physics
- Behind sector with DAQ1000 TPC electronics. Routine operation for physics.
- 90 (of 120) ToF trays to be installed for Run 9 and will be completed before Run 10

Nu Xu BNL PAC, May 8-9, 2008 23/38



*TAR

STAR Upgrade Timeline

Upgrade Completion Key physics measurements
FMS Completed (a)Transverse asymmetry at forward rapidity
2008 (b) CGC
TPC DAQ Summer 2008 Large data set, minimal dead time
(DAQ1000) Ready for Run 09
MRPC TOF Summer 2009 Full PID in full azimuthal acceptance
Full TOF ready for [ (90/120 trays will be used in Run 9)
Run 10 TOF capability is critical for the energy scan
FGT Summer 2010 Forward W= for flavor separated quark
Ready for Run 11 | polarization
HFT Summer 2011 (a) Precision hadronic ID for Charm and
Ready for Run 12 | Bottom hadrons
(b) Charm and Bottom hadron energy loss and
flow
1) Physics

2) Upgrades
3) Request for new measurements

Nu Xu

BNL PAC, May 8-9, 2008
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#rar __1N€ Frontiers of Nuclear Science

(I) Systematically study
the partonic medium
properties at RHIC

(Il) Search for QCD
critical point

(ll1) Study proton
intrinsic structure

The Frontiers of Nuclear Science

A LONG RANGE PLAN

Nu Xu BNL PAC, May 8-9, 2008 25/38



e RUN 9: 25 Cryo-week (scenario |

STAR priorities for Runs 9 and 10:

(1) 200 GeV longitudinally polarized p+p
- Ag(x)

(2) Beam energy scan down to Vs, ~ 5-6 GeV

- Search for the QCD critical point

Run Energy (GeV) System Time Goal
9 Vs =200 PP 12 week | 50pb” P'L 6.5 pb™
Vs= 500 Py Py 2 week Commissioning
Vs= 200 Py Py V2 week pP2pp
Vsan = 200 Au+ Au 3 week | 0.3B minbias, 0.5 nb’’
Vean = 5 Au+ Au ¥ week* Commisioning
10 Vsnn= 39 — 6.1 Au+ Au 14 week 1* energy scan
Vsae= 5 Au+ Au 1 week Commisioning
Vsan = 200 Au+ Au 2 week 200M central
Vsan = 200 Au+ Au 1 week 50M central
Vs = 200 P P- 5 week pPP2pp
Vs =500 or 200 Py P OIpP_ P, 42 week Spin studies

. ______________________________________________________________________________________________________|
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*TA
R

R
un| Energy (GeV) System Time Goal
9 Vs= 200 P_ P 11 weeks 50 pb™, P'L 6.5 pb™
Vs= 200 PPy V2 week* pPP2pp
10 Vsan= 39 — 6.1 Au+ Au 12 weeks 1* energy scan
Vean= 5 Au+ Au 1 week Commissioning
Vsan= 200 Au+ Au 3% weeks 0.5B events, 0.5 nb™!
Vsan = 200 Au+ Au 1 week 50M central
Vs= 500 pypy Orp_. p-. 5 weeks Commissioning
Vs= 200 pypy Orp_ p_. 12 week PP2pp

STAR priorities for Runs 9 and 10:

(1) 200 GeV longitudinally polarized p+p
- Ag(x)

(2) Beam energy scan down to Vs, ~ 5-6 GeV

- Search for the QCD critical point

Run 9: 16 Cryo-week (scenario |l)

Nu Xu

BNL PAC, May 8-9, 2008
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*TAR

Global Fits with Inclusive RHIC Data

all data sets

x-range: 0.05-0.2

--- STAR

PHENIX

SIDIS
DIS

-0.2 0 02

Agl, [0.05-02]

0 02
Agl, [0.0502]

LN N B B B B

—— RUN9

T

-0.2 0 02

Agl, [0.0502]

0 02
Agl, [0.05-02]

:152
:AXj
1 10

03

-0.1

02F

03

02

Run 9: STAR bottom line is to collectl FoM: 6.5 pb-

inclusive Jet, di-jets, y-jet... analysis

Goals for taking: FOM(Run 9) ~ 16* FOM(Run 6)

UL A
- xAg w/Run 6

BNL PAC, May 8-9, 2008



*T AR

STAR: east barrel - endcap

Di-jet Sensitivity in Run 9

-4 0.06
< C

E |mc
[ [— GRSV std
[ |=—— GRSV m03

0'04__ .....

=== GRSV std
DSsV

= GRSV zero
[ |—— GS-C(pdf set NLO)

® 50pb (P =60%)

0.02fF
Y] | —
o

-0.01F

0.031 R B

10<11 <2.0, 10<r] <00

» 0.61°

0 01: -1.0<r1’<0.0, -1.0<11‘<0.0
F 0.0<n <10, 0.0<n <10

2%%0.20 «— x,

srar, 0-07 < X, p 0.22
4 0.06—— : :
< "

0.05F

0.042

o.osi '

0.02§ g

0.012 ’

» 0.61°

-4 0.06 g g g
< F BePojet +jet +X |
005__ 3 4 AAAAAAAAAAAAAAAA
C Vs =200 GeV : :
0.04F : :
0.03F
0.02F

-4 0.06

<

STAR: west barrel - endcap

001: Y-
0:

-0.011

“30 33 <—x1—> 0. 87’ev,c
... 0.04 x> 0.12

0.05 ] GRSV std

‘{Scale uncertamty ‘

0.04
0.03F
0.02F

0.01-5

oF

-0.013

Di-jets provide direct
access to Ag(x) in leading
order

Full NLO asymmetry
calculations for di-jets are
similar to LO estimates

Sensitivity is shown for
FoM = P4L = 6.5 pb-1
Significant discrimination
amongst allowed models

Significant contributions at
200 GeV from quark-gluon
scattering with highly
polarized quarks.

0.03f 003" | —
0.20 «— x, 0.12 < x1 > 0.37
0.07 — x, > 0.22 0.12 ¢— x, > 0.37
Nu Xu BNL PAC, May 8-9, 2008 29/38




Search for QCD Ciritical Point at RHIC

TAR
STAR Beam Use Request FY10
) B mmcey Vs Rate Goal Duration
T Gev ‘ attce _D critical point estimates NN MB
oe] Fime ol |1Gev | Mevy | Hal | (Events] | [Days
03 o 5.0 | 550 | 0.5 7
© Heavy ion freeze-out data
6.1 491 1.4 1M 20
7.7 410 2.7 2M 20
0 .ot 203 8.6 | 385 4 2M 15
12.3| 300 10 5M 15
TR Foder, etz 2004 17.3| 229 25 10M 12
Gaval, Gipta 2005 2 7 1 5 1 3 0 1 0 M 7
0.1 39 | 112 50 10M 6
[ Search area covered by low energy scan
Total search area covered by RHIC facility Key measu rements:
% 0.2 0.4 0.6 0.8
ug [GeV] (1) All PID hadron spectra and v,
(2) Kir, <p;> ... fluctuations
Strategy:

(1) From high to low energy, disappearance of high density

phenomena (controlled experiment)

(2) Cover SPS range Vsy = 5 - 20 GeV, look for the onset of

de-confinement

Nu Xu BNL PAC, May 8-9, 2008
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) o Hadron Ratios and Fluctuations

3
! g o [%] Statistical error estimates (10° events)
038 I 8 dyn £ 72 STAR
& 2K Preliminary
&
n 0.25 =
O 3
= e
L o2 2 >
a 2
> o 5 |
pd g Estimated Errors
O NKYNE) |5 AR AT A S
0.05 : ; -
o o O N(K)N(x) 3
0 OOOO 5 10 10°
b sy [GeV
2 10 20 100 200 W [ ]
Center of Mass Energy Vs, (GeV)
Advantages at STAR:

- Large acceptance: full azimuthal coverage and |y| < 1.0

- Clean particle identification: (TPC, ToF, EMC)

- Continuity from high to low energy scan, systematic errors under control
- High potential for discovery

Nu Xu BNL PAC, May 8-9, 2008 31/38



Yrar _1agged Forward Protons Physics

Elastic and Inelastic Processes

p P o p P o
] ®
P P
®
1 é X 1
p p 0 n p(A) P 0 n
Elastic Scattering: Roman Pots only Single Diffraction: RP + FMS or RP + BBC
P Py
P C. . For each proton vertex one has
s X * - t four-momentum transfer
a € = Ap/p - proton momentum loss
P P 0 L M, invariant mass

Central Production: RP + ToF; Tracks in the TPC full acceptance

In terms of QCD, Pomeron exchange consists of the exchange of a color singlet
combination of gluons. Hence, triggering on forward protons at high (RHIC)
energies predominantly selects exchanges mediated by gluonic matter.

Nu Xu BNL PAC, May 8-9, 2008 32/38



S Status of pp2pp

slxiy veriex
racker

Phase | " s Phase |
Phase I o s/~ Phasell
< l AANAN el 7 e L A l >
VAU £ L\l Y7 \NUAY
sz v
>y ' AVARV/I VAR

« Roman Pots (RP) were installed East and
West of STAR (Phase I);

* pp2pp integrated into trigger and DAQ;

* Inserted pots into the beam pipe during last 2
hours of Run 8 (pp):

— Triggered on elastic and inelastic
coincidences in pp2pp RP

— No impact on background levels in
STAR mid-rapidity detectors

Phase II. Install RP between DX-D0 magnets,
allowing to trigger on forward protons with
standard tune, hence taking data with STAR
without need for dedicated time.

Nu Xu BNL PAC, May 8-9, 2008 33/38



S— Pp2pp Plan for Runs 9 and/or 10

A dedicated 1/2 week run, including setup of f’=20m optics, and about
30 hrs of data taking will produce:

1. Elastic scattering:

* 100% acceptance for elastic scattering for 0.003 < |t| < 0.024;
* 40%10° elastic events: Ab=0.31 (GeV/c)?, Ap=0.01, Ac,,, = 2-3 mb;

* In eight t subintervals we shall have ~ 5x710° events in each
resulting in corresponding errors dA =0.0017, 6A,,=0A,,=0.003.

2. DPE process: (luminosity 2x102° cm-?sec™)

» About 1-10° events with the proton tag on each side, proton in
either pot;

» 3:10° DPE events with fully reconstructed proton momentum.
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Runs 11 -13 (30 cryo-week/yr)

*TAR
Ru

n| Energy (GeV) System Time Goal
11 Vs = 200 Py Py OFP_. P 6 week 20-30 pb™
Vs = 500 Py Py OTP_. P_. 15 week 150 pb™
Venn = 200 U+U 2 week Commissioning
12 Vsan = 200 Au+ Au 12 week 0.5B minbias, 5 nb™'
Vsswn=39 -5 Au+ Au 13 week 2" energy scan
13 Vs = 200 pypyOrp- p 13 week 2B minbias, 100 pb”
Vs= 500 Py Py Or P P 12 week 300 pb™’

Run 11: (i) 18t measurement of flavor dependence of sea g/anti-q polarization in the
proton at vs = 500 GeV p+p collisions

Run 12: Anticipating RHIC-II high luminosity

(i) 18t HFT physics measurements of charm hadron v,(py) and Rgp(py) in
Vsyv = 200 GeV Au+Au collisions
(i) Focused energy-scan in the search for the QCD critical point.

(i) HFT prototyping in vs,, = 200 GeV U+U collisions

Prior accelerator development is crucial at vs,,, = 5-6 GeV

(i) gamma-jet and quarkonia states measurements

Run 13: (i) HFT physics reference measurement of charm hadron spectra in Vs = 200
GeV pp collisions; complete remaining vs = 200 GeV spin milestones.

Nu Xu

BNL PAC, May 8-9, 2008

(ii) Measurement of the x dependence of W production at vs = 500 GeV




*TAR

Heavy Flavor

200 GeV Au+Au Collisions at RHIC
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Future Physics Goals

W= Physics

L=300 pb!, pol.~ 70%

| Backward A (W-) for electron |
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Plan to be accomplished
In Runs 11-13
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A an Goals for Runs 9 and 10

STAR priorities for Runs 9 and 10:

(1) 200 GeV longitudinally polarized p+p
- Ag(x)

(2) Beam energy scan down to Vs, ~ 5 GeV

- Search for the QCD critical point

(3) Top energy, high statistics Au+Au data set

. ______________________________________________________________________________________________________|
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Summary

- Without high stat. 200 GeV
p_+p_, we won't know Ag(x)

£ - Without energy scan to 5 GeV, we
won't find the QCD critical point

STAR at the QCD Lab:

- Unique physics program
- National priorities

- Must be done in a timely fashion

The Frontiers of Nuclear Science

A LONG RANGE PLAN
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